Cor pulmonale is widely accepted as being solely due to strain on the right ventricle, though left ventricular hypertrophy has been reported as occurring in chronic pulmonary disease (Altschule, 1962 Those with left ventricular hypertrophy were included only if systemic hypertension, ischaemic heart disease, significant nephrosclerosis, or any other condition known to cause left ventricular hypertrophy were absent.
A series of control patients who had no chronic pulmonary disease were studied in a similar way.
RESULTS
The distribution of the left ventricular wall thickness, according to age and sex, for the chronic bronchitics and controls is shown in Fig. 1 and 2 . Similarly, the distribution of the right ventricular wall thickness is shown in Fig. 3 and 4 .
Unfortunately, the chronic bronchitics and control patients were not balanced for sex, but there are only small non-significant differences between the mean left ventricular wall thickness of the males and females, both in the chronic bronchitics and in the controls. This is also true of the mean right ventricular wall thickness (Table I) .
Although the mean ages of the chronic bronchitics and controls differed by less than 2 years (being 65-0 years and 63-7 years, respectively), the age distribution was slightly different. However, there was no correlation between left ventricular and right ventricular wall thickness with age, in either the chronic bronchitic or control cases ( Fig. 1, 2 , 3, and 4).
Of the 84 chronic bronchitics, 31 had a left ventricular wall thickness of 16 mm. or more. In these 31, 7 had had their blood pressure recorded for 3 years or more, 5 for more than 1 year but less than 3 years, and the other 19 had had at least one blood pressure recorded when the patient was not acutely ill. An unusually large number of cases both in the chronic bronchitics and controls had a left ventricular wall thickness of 15 mm. This was probably because the pathologist who measured the ventricular wall thickness was unconsciously biased by the accepted upper limit of normal for left ventricular wall thickness being 15 mm. In order to eliminate this error, the incidence of cases with left ventricular wall thickness of 17 mm. or more in the chronic bronchitics and controls was compared (Table II) . A significantly higher incidence in the (Parkinson and Hoyle, 1937; Armen, Kantor, and Weiser, 1958) . This is probably because the clinical diagnosis of left ventricular hypertrophy in the presence of right ventricular hypertrophy is difficult even with the aid of radiographs and electrocardiographs. However, its incidence at necropsy has been found to be high. Spain and Handler (1946) found it in a number of patients with cor pulmonale, Parker (1940) found it in about 30 per cent of cases, Kountz, Alexander, and Prinzmetal (1936) in about 60 per cent, and Scott and Garvin (1941) , Zimmerman and Ryan (1951) , and Michelson (1960) all found it in over 90 per cent of their cases. The differences in incidence found by the previous workers probably reflect differences both in the criteria for the selection of cases and also of assessing the left ventricular hypertrophy. Unfortunately, the results in the previous studies were not compared with controls, but the present study does confirm that there is an appreciable incidence of left ventricular hypertrophy in cases with chronic bronchitis. Parker (1940) considered that left ventricular hypertrophy was due to undetected systemic hypertension, but in the present study, hypertension has been eliminated as a cause. Others (Kountz et al., 1936; Spain and Handler, 1946) have suggested that it is due to anoxia, and Vacek (1926) has shown that cardiac hypertrophy occurs in mice living under hypoxic conditions. Increased broncho-pulmonary shunting causing an increased output of the left ventricle has been suggested as a cause of the left ventricular hyper- trophy (Armen et al., 1958; Cherniack and Cherniack, 1961; Liebow et al., 1950) , and increased broncho-pulmonary shunts have been demonstrated both anatomically and physiologically in various pulmonary diseases (Liebow et al., 1950; Cudkowicz and Armstrong, 1953; Turner-Warwick, 1963; Marchand, Gilroy, and Wilson, 1950; Nakamura et al., 1961; Fritts et al., 1961; Gray, Lurie, and Whittemore, 1951; Liebow, Hales, and Lindskog 1949; Roosenburg and Deenstra, 1954; Fishman et al., 1958) . Scott and Garvin (1941) have suggested that the two ventricles are so intimately related that hypertrophy of one ventricle will eventually involve the other, and they consider that hypertrophy of the left ventricle in cor pulmonale is secondary to that of the right.
The cardiac output has been found to be increased in chronic pulmonary disease (Howarth, McMichael, and Sharpey-Schafer, 1947; McMichael and Sharpey-Schafer, 1944; Harvey et al., 1951) . This would increase the work of the left ventricle and so explain the left ventricular hypertrophy. However, Wade and Bishop (1962) in an extensive analysis of their own and other published work found the mean cardiac output normal in emphysema at all stages of the disease, though in about 8 per cent of patients the cardiac output was abnormally high.
Hence it appears that there are several possible causes for the unexplained left ventricular hypertrophy in chronic bronchitis, but further studies are required to prove its exact mode of production. 
